Furthermore, by subtracting the two reconstructions measured above and below the Gd absorption edge, the threedimensional distribution of the nanoparticles inside the macrophage was obtained (Fig. 1c) . They found that nanoparticles were mainly aggregated in lysosomes and no nanoparticles were distributed in the nucleus. These observations were further corroborated by the X-ray fluorescence microscopy image of the same macrophage (Fig. 1d) .
Looking forward, several additional developments could make this multi-model imaging approach widely applicable in nanomedicine and nanotoxicology. First, coherent diffractive imaging (CDI) has to be incorporated to improve the spatial resolution (Miao et al., 1999 . A particularly promising CDI method is ptychography (Rodenburg et al., 2007; Thibault et al., 2008) , which has recently been applied to image the interaction of nanoparticles with mammalian cells (GallagherJones et al., 2017) . Second, for imaging cellular structures, the resolution is ultimately limited by the radiation damage (Kirz et al., 1995) . Cryogenic techniques must be implemented to preserve the specimen and alleviate the radiation damage problem (Rodriguez et al., 2015; Deng et al., 2017) . Another advantage of using cryo-preservation is the ability to trap samples at different stages of the nanoparticle-cell interaction. Third, a more powerful tomographic reconstruction algorithm than EST, termed GENeralized Fourier Iterative REconstruction (GENFIRE) Pryor et al., 2017) , can be incorporated into this multi-model imaging approach to improve the three-dimensional resolution. Finally, as both large-scale and tabletop coherent X-ray sources are rapidly advancing worldwide , dedicated multi-model imaging beamlines and/or endstations, by taking advantage of X-ray brilliance, have to be implemented with user-friendly data acquisition, data analysis and image reconstruction software. With all these developments, the future of multi-model imaging of the bio-nano interface indeed looks bright. 
